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This invention relates to circuit arrangements 
for producing, amplifying or modulating electri- 
cal waves of a length of the order oï some deci- 
metres or less, comprising an electric discharge 
tube in which the electron beam is deflected by 5 
interaction with a travelling wave. The inven- 
tion furthermore relates to a tube for use in such 
a circuit arrangement. 
In lmown devices a pencil-shaped electron 
beam is deflected by interaction with two or 10 
more spiral-shaped conductors, between which 
the electron beam moves, or an electron beam 
moving along the surface of a circular cylinder 
is deflected between a spiral-shaped conductor 
and a conductive cylinder. Such electron beams 
can only carry a small current if no additional 
steps are taken to avoid stray of the beam. 
According fo the invention, in a device for 
producing, amplifying or modulating waves of a 
length oï the order oï some ïew decimetres or 2{} 
less, in which an electron beam is deflected by 
interaction with a travelling wave, the electron 
beam is a fiat, disc-shaped beam which emanates 
from a cylindrical cathode which, if desired, is 
surrounded by one or more grids, whi]t the de- 
flection electrodes along which the travelling 
wave moves are constituted by two fiat spirals 
surrounding the first-mentioned electrode sys- 
rem or by a single fiat spiral provided opposite 
a fiat conductive plate. 30 
In order to ensure that the radial velocity of 
the electron beam and of the wave are equal, 
the ratio between pitch and circumference must 
bave a constant value; tis condition is only ful- 
fllled by a logaïithmic spiral. Consequently, the35 
electrode is preferably shaied in this form, the 
initial pitch of the spiral being chosen fo be small 
with respect to the initial radius in order to oh- 
tain the maximum number of turns. The ratio 
between the largest and the smallest radius is 4O 
preferably equal to e, the base of the natural 
logarithm. The spiral thus fulfills the equation: 
a_ n 
a belng t2e initial pitch, ri the initial radius, and 
rn the radius of the nth turn. 
In order that the invention may be more clearly 
understood and readily carried nto effect, one 
example will now be described with reference to 50 
the accompanying drawings in which: 
Fig. 1 is a sectional view of the tube at right 
angles fo the axis of the electrode system taken. 
along the line ,--, of Fig. 2 and 
Fig. 2 Is a vertical sectional view, partially in 

2 
elevation, through the axis of the tube taken 
along the line ! !-- ! ! of Fig. 1. 
Referring to the accompanying drawings, ref- 
erence numeral f designates the glass envelope 
of the tube, in the axis of which a cylindrical 
incandescent cathode 2 of 5 mms. diameter is 
provided. The incandescent cathode 2 is sur- 
rounded by a control-grid 3 and a screen-grid 
4, each of which is constituted by eight rods 
joined atthe upper and lower ends by means of 
rings. The deflection electrodes cousist of two 
strips 5 wound to form a logarithmic spiral and 
secured in two mica plates ? with the use of 
short supporting rods. The anode system is 
made of two narrow stïips 6, behind which  
screen electrode $ is provided. The two strips  
and the strips S are separately brought out 
through the tube envelope f. 
What I claim is: 
1. An electron discharge tube of the trveling 
wave type comprising a cylindïical cathode 
source of electrons, a control grid located in the 
path of the electrons and surrounding said cath- 
ode, electron collecting means surrounding sald 
cathode source and control grid and spaced from 
said control grid, and a deflecting electrode sys- 
rem interposed between said control grid and 
said collecting means, said deflecting system 
comprising a planar traveling wave electrode 
interposed between said control grid and said 
collecting means and having a spiral section 
transverse to the axis of the cathode source nd 
a second planar electrode interposed between 
said control grid and said collecting means nd 
arranged substantially parallel to said first 
planar electrode and spaced therefrom. 
2. An electron discharge tube of the traveling 
wave type comprising a cylindrical ethode 
source of electrons, a control grid located in the 
path of the electrons and surrounding said cth- 
ode, electron collecting means surrounding sid 
cathode source and control grid and spaced from 
said control grid, and a deflecting electrode sys- 
rem interposed between said control gïid and 
said collecting means, said deflecting system 
comprising a planar traveling wave electrode 
interposed between said control grid nd sid 
collecting means and having a logarithmlc spiral 
section transverse to the axis of the cthode 
source and a second planar electrode interposed 
between said control grid and said collectlng 
means and arranged substantially parallel to said 
flrst planar electrode and spaced therefrom. 
3. An electron discharge tube of the trveling 
wave type comprlsing a cylindrical cathode 
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source of electrons, a control grid located in the 
path of the electrons and surrounding said cath- 
ode, electron collecting means surrounding said 
cathode source and control grid and spaced from 
said control grid, and a deflecting electrode sys- 
rem interposed between said control grid and 
said co]lecting ..means, saiE deflecting system 
comprising a .planar traveling, wave electrode 
interposed between said control grid and said 
collecting means and having a spiral section 
transverse to the axis of the.cathode source and 
a second spiral planar traveling wave. electrode 
interposed between said control gr!d .and said 
collecting means and arranged substantially par- 
aliel to said flrst planar electrode and spaced 
therefrom. 
4. An electron discharge tube of the traveling 
wave type comprising a cylindrical cathode 
source of electrons, a control grid located, in the. 
path of the electrons and surrounding said cath- 
ode, electron-collecting means surrounding said 
cathode source and control.grid and spaced.from 
said control gril, and a deflecting ilectrode sys- 
rem interposed..between said control grid and 
sald collecting means, said deflecting system 
comprising a .first p]anar trave]ing wave elec- 

4 
trode interposed between said control grid and 
said collecting means and a second planar travel- 
ing wave electrode interposed between said con- 
troI grid and said collecting means and arranged 
5 substantially parallel to said lïrst planar elec- 
trode and spaced therefrom, said first trave]ing 
wave electrode having a spiral sectiontransverse 
to the axis of the cathode source, said spiral sec- 
tion having an initial pitch smaller than the 
10 initial radius thereof. 
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